ABSTRACT
INTRODUCTION
India is rich in its diverse natural resources. Most of the raw material from plants is extracted from wild resources for preparation of herbal formulations and the same are being used in health care systems. Due to the overexploitation of medicinal plants, a major part of phytodiversity is under threat, and to fill this lacuna conservation of medicinal and aromatic plants is one of the major step. 1 Conservation at the site where plants occur in nature, i.e., "habitat conservation" or "in situ conservation", is an important strategy. Another important practice in research which is emerging at greater extent is "ex situ conservation", where cultivation of germplasms away from their original habitats takes place. This method is also used for the protection of species that are at risk of devastation, substitution, and genetic deformation. There is a mandatory necessity to take steps to preserve the plant wealth by large-scale cultivation.
India has different climatic and geographical situations and the medicinal plants are growing right from the Himalayan region to desert, plains, and coastal areas. Due to overexploitation of the medicinal plants, a large number of plants are under threat, 1 resulting in the demand of plants growing in the high altitude region, which leads to substitution or adulteration of medicinal plant species.
Development of Agrotechniques of Medicinal Plants by CCRAS
The CCRAS has initiated the steps for developing medicinal plant gardens for demonstrative purposes. At present the Council is maintaining four demonstrative gardens situated at RAIFR, Pune; RARI, Jhansi; RARI, Ranikhet; and RARI, Itanagar, located at different agro-climatic zones for demonstration ( Fig. 1 ). These gardens are ex situ conservation sites for germplasm and medicinal plants, including rare, endangered and threatened species. Different study programs, viz., adaptability, growth pattern, flowering, fruiting and suitable maturity time studies of drugs part, etc. and authentic drug materials supply for various research programs are being carried out. These studies will help in designing protocol in framing strategies for conservation and sustainable utilization of highly valuable medicinal plants. The live plants act as specimen for referencing and correct identification of the medicinal plants. 2 In addition to the above gardens, the Council is having two herbal gardens for the cultivation of saffron and Guggulu that are situated at RARI, Ranikhet, Uttarakhand and Mangaliawas, Ajmer, Rajasthan respectively. Experimental cultivation of Crocus sativus L. is being undertaken in nonhabitat region of Ranikhet (Almora) and Chamma (Tehri) at an altitude of 2,000 m. Experimental application of agrotechniques and adaptable practices are carried out to study the growth of corms and plants, yield of saffron, etc.
These gardens work as reference centers for researchers/students/academicians for identification of their plants/plant parts, and the genuine materials collected from the gardens are used as a reference material for herbarium and museums.
Status of Demonstrative Gardens of CCRAS in Different Geographic Regions
These gardens are the source of authentic raw drug materials for research and development work of the Council. The raw drugs collected from the gardens are also being used for numerous projects under Ayurvedic Pharmacopoeia Committee from time to time. Many experimental studies on growth and yield of certain medicinal plants are also being carried out by using different combinations of organic and farmyard manure. As per the recent observations, it was found that around 736 (including repetition) and 533 species (excluding repetition) of medicinal plants belonging to 124 families are grown in the four demonstrative herbal gardens of CCRAS located at different geographical zones ( Table 1) .
The details of cultivated medicinal plants are summarized in Table 2 and it shows the list of the medicinal plants cultivated in different gardens along with their Sanskrit name, Habit and IUCN status.
Critical Analysis of the Medicinal Plants Growing in the Gardens
There are around 736 plant species which are grown in the gardens of the institutes located at different ecological/geographical zones. After analysis, it was found that In RAIFR, Pune, 159 species of plants were maintained; out of which 12 species are least concerned and 1 species is vulnerable. In RARI, Itanagar, 126 plant species were maintained; out of which 4 species are critically endangered viz. Brugmansia suaveolens syn. Datura metel L., Hydnocarpus kurzii (king.) warb., Rhyncostylis retusa (L.) Blume and Thuja orientalis L., 6 species least concerned, 2 vulnerable and threatened.
One hundred and nineteen plant species of medicinal plants were maintained by RARI, Tarikhet; out of which 4 species critically endangered, viz., Bambusa arundinacea Willd., Pistacia integerrima Stew.Ex Brandis., Sapindus mukorossi Gaertn and Solanum xanthocarpum Schard.; 8 species are rare and vulnerable. It was also observed that 10 plant species, viz., Acorus calamus L., Aegle marmelos (L.) Correa, Asparagus racemosus Willd., Carica papaya L., Gmelina arborea Roxb., Murraya koenigii (L.) Spreng., Oroxylum indicum (L.) Vent., Pongamia pinnata (L.) Pierre., Rauvolfia serpentina Benth. ex. Kurz. and Ricinus communis L. are present in all the four gardens of the Council. This seems that these plants can be cultivated in all the geographical zones from the altitude ranging between 285 and 1,638 m. A detailed graphical representation of plants maintaind in CCRAS gardens are presented in Figure 2 , and their IUCN status is presented in Graph 1.
Forty species of medicinal plants belonging to family Fabaceae are largest in number followed by 25 species each from Malvaceae, Asteraceae; 23 species from Apocynaceae; 21 species from Solanaceae; 16 species from Euphorbiaceae; 15 species from Zingiberaceae; 13 each from Lamiaceae, Caesalpiniaceae, Rubiaceae, Rutaceae, Verbenaceae, and Mimosaceae; 9 species each from Bignoniaceae, Cucurbitaceae, Amaranthaceae, and Araceae. Distribution of plants as per their family status is presented in Graph 2. Among these plants, herbs were dominating other life forms, such as big trees, shrubs, climbers, under shrubs, and small trees as presented in Graph 3.
CONCLUSION
With the increasing demand of herbal formulations, many pharmaceutical industries have been set up and for their trade the demand of the raw material has been increased. Due to this unplanned and unscientific exploration of medicinal plant species, large numbers of species are at the verge of extinction. These data will be helpful for conservation of medicinal plants in the respective phytogeographical region. The results also indicate that few species can be cultivated in all the geographical zones from the altitude ranging between 285 and 1638 m. 
